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(54) BIS(2-HYDROXYPHENYLALKYLAMINE) DERIVATIVE 

(57)Abstract 

PROBLEM TO BE SOLVED: To obtain the subject derivative useful 
for the prevention and treatment of diseases relating to Maillard 
reaction e.g. diabetic complications such as retinosis and 
nephropathy and diseases caused by aging and useful also in the 
field of cosmetics and foods. 

SOLUTION: This bis(2-hydroxyphenylalkylamine) derivative of 
formula I {R1, R2 f R3 and R4 are each an alkoxy, etc.; R is an alkyl, 
etc.; A is an alkylene, etc.; Y is an alkylene; 21 and Z2 are each O or 
NR5; R5 is an alkyl, etc.; X is an alkenylene, etc.}, e.g. 
N,N'-bis( a -amino-2-hydroxyphenylacetyl) octamethylenediamine. 
The compound of formula I is produced by reacting a compound of 
formula II [D is a protected hydroxy! group; R6, R7) R8 and R9 are 
each an alkoxy, etc.} with a benzaldehyde derivative of formula III in 
the presence of ammonium carbonate and Na cyanide in an inert 
solvent hydrolyzing the produced hydantoin derivative under 
alkaline condition and protecting the amino group, etc., with 
protecting groups. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] A general formula [Formula 1] 




Even if R1. R2, R3, and R4 in a formula are the same respectively, they may differ. A hydrogen atom, a low-grade 
alkyl group, a lower alkoxy group, a hydroxy! group, a suHhydry] group, They are a halogen atom, a nitro group, the 
amino group, the acylamino radical, an acyl group, or a hydroxy low-grade alkyl group. R is a hydrogen atom or a 
low-grade alkyl group, and A is the low-grade alkylene group which may have the hydroxy! group as single bond or a 
substituent, or a low-grade alkenylene group. Y is single bond or a low-grade alkylene group, and Z1 and Z2 are O or 
NR5 R5 — a hydrogen atom or a low-grade alkyl group — it is — X — a low-grade alkylene group or a low-grade 
alkenylene group — it is — the screw (2-hydroxy phenyl alkylamine) derivative expressed or its salt permitted in 
pharmacology. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention relates to a screw (2-hydroxyphenyl alkylamine) 
derivative useful as drugs, or its salt permitted in pharmacology. 

[0002] It sets for cosmetics and food as prevention and the therapy agent of the disease relevant to a Maillard 
reaction in this invention if it states in more detail, and is a useful general formula. [0003] 
[Formula 2] 

T 





R 4 R 4>W^OH (I) 

H 2 U Y — | — A — CO — Z 1 X 2 2 -CO A-j- Y NH 2 

R 

[0004] even if R1, R2, R3, and R4 in a formula are the same respectively, they may differ from each other, and they 
are a hydrogen atom, a low-grade atkyl group, a lower alkoxy group, a hydroxyl group, a sulfhydryl group, a halogen 
atom, a nitro group, the amino group, the acylamino radical, an acyl group, or a hydroxy low-grade alkyl group, the 
low-grade alkylene group in which R is a hydrogen atom or a low-grade alkyl group, and A may have the hydroxyl 
group as single bond or a substituent, or a low-grade alkenylene group — it is — Y — single bond or a low-grade 
alkylene group — it is — Z1 and Z2 — O or NR5 — it is — R5 — a hydrogen atom or a low-grade alkyl group — it 
is — X — a low-grade alkylene group or a low-grade alkenylene group — it is — it is related with the screw 
(2-hydroxyphenyl alkylamine) derivative expressed or 
[0005] 

[Description of the Prior Art] In the field of food chemistry, reducing sugars, such as a glucose, react with the ammo 
compound in food, and it is observed that lipofuscin generates. On the other hand, it is checked that the same 
reaction has occurred also in in the living body in recent years, it is thought that it is involving strongly as one of the 
onset factors of diseases, such as diabetic complication and arteriosclerosis, and the spotlight is captured. 
[0006] It is called the Maillard reaction and the above-mentioned reaction is a Maillard reaction in the living body, 
Carbonyl compounds, such as reducing sugars, such as a glucose, a fructose, and a pentose, those phosphoric ester, 
or an ascorbic acid, react nonenzymatic with the isolation amino group of protein in the living body, and a SchifF base 
is formed. By reactions, such as a phase, and continuing oxidation, dehydration, a polymerization, cleavage, the first 
half when this is changed into an Amadori rearrangement product by the chemistry rearrangement Protein 
denaturalizes between molecules and with intramolecular arch forming, brown is presented and decomposition by the 
protease advances by poor solubility by a series of reactions which consist of a later stage which results in a difficult 
anaphase resultant (AGEAdvanced Glycation End Products). 

[0007] The amount of generation of AGE generated in process of the Maillard reaction concerned and its precurs.ve 
product increases to the concentration and reaction time of sugar and protein correlatively. Therefore, a 
hyperglycemia condition like diabetes mellitus continues, or it is known for blood with which the protein in the living 
body which has the half-life of aging with the long period exposed to sugar or protein in a long organization, and path 
clearance fall, such as a patient of a kidney disease, or the protein under organization that it will be easy to receive a 
Maillard reaction. * 

[0008] As the protein in the living body which receives a Maillard reaction from these things, For example, there is 
much protein, such as glomerular basement membrane of the collagen and elastin of connective tissues, such as 
eyeball lens crystallin ** serum albumin, the skin, and a blood vessel wall, nerve myelin protein, hemoglobin, and the 
kidney, and the Maillard reaction is considered to be one of the causes of the onset of the disease resulting from 
diabetic complication caused by denaturation. abnormalities, or depression of these proteins, such as a retinopathy, a 
nephropathy, a cardio-vascular system failure, neuropathy, and a cataract arteriosclerosis, or aging. Therefore, 
development research is tried that it should grope for the new compound which checks a Maillard reaction towards 
prevention and the therapy of these diseases. 
[0009] 

[Problem(s) to be Solved by the Invention] The purpose of this invention is having Maillard reaction inhibitory action 

and offering a new screw (2-hydroxyphenyl alkylamine) derivative useful as a Maillard reaction inhibitor. 

[0010] 
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[Means for Solving the Problem] As a result of inquiring wholeheartedly in order to find out a compound useful as a 
Maillard reaction inhibitor, this invention persons acquire knowledge that a screw (2-hydroxyphenyl alkylamine) 
derivative of a certain kind expressed with said general formula (I) has outstanding Maillard reaction inhibition 
activity, and came to accomplish this invention. 

[0011] In a compound expressed with said general formula (I) of this invention here with a low-grade alkyl group A 
methyl group, an ethyl group, a propyl group, an isopropyl group, butyl, an isobutyl radical, sec-butyl, tert-butyl, a 
pentyl radical, an isopentyl radical. An alkyl group of the shape of a straight chain of the carbon numbers 1-6, such 
as a neopentyl radical, a tert-pentyl radical, and a hexyl group, and a letter of branching is said. With a lower alkoxy 
group A methoxy group, an ethoxy radical, a propoxy group, an isopropoxy group, a butoxy radical, An alkoxy group of 
the shape of a straight chain of the carbon numbers 1-6. such as an iso butoxy radical, a sec-butoxy radical, a 
tert-butoxy radical, a cutting-pliers ROKISHI radical, an iso cutting-pliers ROKISHI radical, a neo cuttingrpliers 
ROKISHI radical, a tert-cutting-pliers ROKISHI radical, and a hexyloxy radical, and a letter of branching is said. A 
halogen atom means a fluorine atom, a chlorine atom, a bromine atom, and an iodine atom, and an acyl group means 
an alkyl carbonyl group of the carbon numbers 2-7 which have an alkyl group of the shape of a straight chain, such 
as an acetyl group, a propionyl radical, and a butyryl radical, and a letter of branching. A low-grade alkylene group 
means an alkylene group of the shape of a straight chain of the carbon numbers 1-6, such as a methylene group, 
ethylene, a propylene radical, a trimethylene radical, a tetramethylen radical, a pentamethylene radical, and a 
hexamethylene radical, and a letter of branching, and a low-grade alkenylene group means an alkenylene group of the 
shape of a straight chain of the carbon numbers 2-6, such as a vinylene radical and a pro PENIREN radical, and a 
letter of branching. 

[0012] A screw (2-hydroxyphenyl alkylamine) derivative expressed with said general formula (I) of this invention is a 
new compound, for example, is the following, and can be made and manufactured. That is, a compound of said general 
formula (I) of this invention is a general formula. [0013] 
[Formula 3] 



(ID 



[0014] (D in a formula is a hydroxyl group which has a protective group, and E is an amino group which has a 
protective group. R6, R7, R8, and R9) even when it is the same respectively — differing — **** — a hydrogen atom 
and a low-grade alkyl group — A lower alkoxy group, the protected hydroxyl group, the protected sulfhydryl group, a 
halogen atom, a nitro group, the protected amino group, the acylamino radical, an acyl group, or the protected 
hydroxy low-grade alkyl group — it is — A, R, and Y — the same semantics as the above — having — a general 
formula with the compound expressed H-21-X-Z2-H (III) 

Among an inert solvent, after making the compound expressed (with the semantics as the above with X, Z1, and 22 
in a formula) react to the bottom of existence of a dehydrating agent or a condensing agent or nonexistence, it can 
be easily manufactured by carrying out deprotection with a conventional method. [ same ] 

[001 5] The compound expressed with said general formula (II) used in the above-mentioned manufacture method can 
be manufactured also by combining the method of the method of JP.46-7875A JP,48-67245,A, JP.52-36644A 
JP.53-135951A J.Agric.Food.Chem., No.4, pp965 (1977), etc. given in reference, methods similar to it or those 
methods. 

[0016] For example, the general formula among the compounds of said general formula (II) [0017] 
[Formula 4] 
R 7 

D XX<» CI la) 

E COOH 

1 

[0018] The compound expressed (with the semantics as the above with D, E, R6, R7, R8, and R9 in a formula) is a 
general formula. [ same ] [0019] 
[Formula 5] 
R 7 

(IV) 





CHO 



[0020] The benzaldehyde derivative expressed (with the semantics as the above with D, R6, R7, R8, and R9 in a 
formula) is made to react in an ammonium carbonate and a sodium cyanide, and an inert solvent and it is a general 
formula. [ same ] [0021] 
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[Formula 6] 




CV) 



[0022] After manufacturing the hydantoin derivative expressed (with the semantics as the above with D, R6 t R7. R8. 
and R9 in a formula) and making the obtained compound hydrolyze under an alkali condition, it can manufacture by 
protecting the amino group etc. by the protective group with a conventional method. [ same ] 

[0023] The compound expressed with said general formula (I) of this invention in using a lysozyme and a fructose In 
the Maillard reaction inhibition activity trial of vitro The aminoguanidine known as material which has Maillard reaction 
inhibition activity dimerization of a lysozyme by the concentration of 0.2mM(s) 2.9%. As opposed to preventing 17.2% 
by the concentration of 2mM(s), respectively, N and N'-screw (alpha-amino-2-hydroxy phenylacetyl) octa methylene 
diamine and 2 hydrochloride showed 92.2% of inhibition activity with the concentration of 2mM 46.7% by the 
concentration of 0.2mM. 

[0024] Thus, the compound expressed with said general formula (I) of this invention and its salt permitted in 
pharmacology are compounds very useful as prevention and the therapy agent of the disease to which it has the 
outstanding Maillard reaction inhibition activity, and a Maillard reaction relates. 

[0025] The compound expressed with said general formula (I) of this invention and its salt permitted in pharmacology 
have Maillard reaction inhibition activity, and is effective to the disease to which the Maillard reaction relates. The 
disease considered to be caused by aging of diabetic complication, such as a coronary artery nature disease, 
peripheral circulatory bisturdance. the cerebrovascular disease, the diabetes-mellitus sexual nerosis, a nephropathy, 
arteriosclerosis, arthrosclerosis, a cataract a retinopathy. **********, and diabetic ********, atherosclerosis, 
glomerulonephritis, senile cataract an osteoarthropathy, perimeter [joint ] ******, the arthrosclerosis, senile 
osteoporosis, etc. as such a disease can be mentioned, and it is very useful as prevention and the therapy agent of 
the disease concerned. Moreover, since a Maillard reaction advances also in the cosmetics and food containing 
protein or amino acid as everyone knows and deterioration of protein and amino acid takes place, it is useful as a 
compound which checks the Maillard reaction concerned also in cosmetics or food. 

[0026] The screw (2-hydroxyphenyl alkylamine) derivative expressed with said general formula (I) of this invention 
can be made into the salt permitted in pharmacology with a conventional method. As such a salt a hydrochloric acid, 
a hydrobromic acid, a hydroiodic acid, a sulfuric acid, a nitric acid, An acid addition salt with mineral acids, such as a 
phosphoric acid, a formic acid, an acetic acid, methansulfonic acid, benzenesulfonic acid, P-toluenesulfonic acid, a 
propionic acid, a citric acid, a succinic acid, a tartaric acid, A salt with inorganic bases, such as 1 thru/or a diacid 
addition salt with organic acids, such as a fumaric acid, butanoic acid, oxalic acid, a malonic acid, a maleic acid, a 
lactic acid, a malic acid, carbonic acid, glutamic acid, and an aspartic acid, sodium salt potassium salt and a calcium 
salt and a salt with amino acid can be mentioned. 

[0027] Moreover, as a compound expressed with said general formula (I) of this invention, a hydrate and solvate with 
the solvent permitted as drugs, such as ethanol, are also contained. 

[0028] Since it has two or more asymmetric carbon atoms, in each asymmetrical carbon, two optical isomerisms, R 
arrangement and S arrangement exist but the screw (2-hydroxyphenyl alkylamine) derivative expressed with said 
general formula (I) of this invention is set to this invention, the optical isomer of a gap may be used for it and even if 
it is the mixture of those optical isomers, it is not cared about 

[0029] Moreover, although two geometrical isomers exist in the compound which has an unsaturated bond among the 
compounds expressed with said general formula (I) of this invention, in this invention, any of the compound of a cis 
(Z) object or the compound of a transformer (E) object may be used. 

[0030] When using the screw (2-hydroxyphenyl alkylamine) derivatives expressed with said general formula (I) of this 
invention, and those pharmacology salts permitted for an actual therapy, a medicine is prescribed for the patient 
taking-orally-wise as a suitable drugs constituent for example, a tablet powder, a fine grain agent a granule, a 
capsule, liquids and solutions, injections, external preparations, ophthalmic solutions, suppositories, etc., or 
parenteral^. These drugs constituents can be prepared by using the support and the excipient for pharmaceutical 
preparation which are usually used, and other additives by the galenical pharmacy-method performed in general 
dispensing. 

[0031] Although the dose is suitably determined by the degree of the target patient s sex, age, weight and a 
symptom etc., in internal use, in the case of 1-1000mg of adult 1 sunny, and parenteral administration, a medicine is 
prescribed in general for the patient in 1 time or several steps within the limits of 0.1-100mg of adult 1 sunny. 
[0032] When using the compound expressed with said general formula (I) of this invention as ophthalmic solutions, it 
blends in 0.05 W/V% - 5 W/V% of range, and prepares with a conventional method, and the count of administration is 
suitably determined by the degree of a patient's symptom etc. 

[0033] Moreover, when using the compound expressed with said general formula (I) of this invention as external 
preparations or cosmetics, it can blend so that the content of the compound of this invention may serve as 0.05 - 10 
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weight section in general to the whole pharmaceutical preparation, and can manufacture by preparing with a 
conventional method using a general external use basis or a cosmetics basis. Furthermore, the compound of this 
invention can also be prepared to a food grade with a conventional method, and can also be added and used for food. 

[0034] 

[Embodiment of the Invention] Although the following examples of reference and examples explain the contents of 

this invention to details further, this invention is not limited to the contents, either. 

[0035] 

[Example] 

example of reference 12-methoxy methoxy benzaldehyde salichlaldehyde 15g — 150ml of methylene chlorides — 
dissolving — the bottom of ice-cooling — diisopropyl ethylamine 23.5ml — subsequently in addition, 
chloromethyl-methyl-ether 10.3ml 20ml solution of methylene chlorides was dropped and stirred at the room 
temperature for 2 hours. The reaction mixture was washed after reaction termination in order of 2 convention 
sodium-hydroxide solution, saturation brine, 10% citric-acid aqueous solution, and saturation brine, and after drying 
an organic layer with magnesium sulfate, reduced pressure distilling off of the solvent was carried out The silica gel 
column chromatography refined residue and 2-methoxy methoxy benzaldehyde 20.4g was obtained. 
[0036] Colorless oil NMR (CDCI3,270MHz) 

delta ppm: — 3.52 (3H, s). 5.31 (2H, s), and 7.00- 7.15 (1H. m), 7.22 (1H, d, J= 7.9Hz), 7.45-7.60 (1H, m), and 7.85 (1H, 
dd. J= 7.4Hz. 2.0Hz) and 10.51 (1H, br d, J= 1.0Hz) 

[0037] 20.2g of example of reference 25-(2-methoxy methoxypheny) hydantoin ammonium carbonates and 4.43g of 
sodium cyanides were dissolved in 75ml of water, the 2-methoxy methoxy benzaldehyde 10g ethanol 75ml solution 
was added, and it stirred for two days at 50 degrees C. Reduced pressure distilling off of the about 1/2 amount of a 
solvent was carried out after reaction termination, and the solid-state which deposits was separated after 
ice-cooling. After washing in order of water and the ether, reduced pressure drying of the organic layer was carried 
out under diphosphorus pentaoxide existence, and 5-(2-methoxy methoxypheny) hydantoin 7.4g was obtained. 
[0038] White powder NMR (DMSO-d6,400MHz) 

delta 8.06 (1H, br s) ppm:3.36 (3H, s), 5.18 (2H, s) and 5.20 (1 H, s), 6.96-7.04 (1H, m). 7.09 (1H. d, J= 8.2Hz) and 7.25 
(1H, dd, J= 7.6Hz, 1.6Hz). 7.28-7.36 (1H, m), 10.68 (1H, br s) 

[0039] Example of reference 3 alpha-tert-butyloxy carbonylamino-2-methoxy methoxypheny acetic-acid 
5-(2-methoxy methoxypheny) hydantoin 4.0g was added to 40ml solution of water of 2.02g of sodium hydroxides, and 
heating reflux was carried out for two days. Reduced pressure distilling off of the solvent was carried out after 
reaction termination until it added 31.9ml of 2 convention hydrochloric acids and stopped having foamed to them 
under ice-cooling. After adding dioxane 30ml to this mixture, triethylamine 3.24ml and 2 carbonic-acid JI t-butyl 
4.06g were added, and it stirred for one day at the room temperature. After reaction termination, chloroform and a 
small amount of methanol were added to the reaction mixture, and it washed in order of a citric-acid aqueous 
solution and saturation brine 10%, and after drying an organic layer with magnesium sulfate, reduced pressure 
distilling off of the solvent was carried out The silica gel column chromatography refined residue and 3.65g of 
alpha-tert-butyloxy carbonylamino-2-methoxy methoxypheny acetic acids was obtained. 
[0040] Colorless amorphous NMR (CDC!3,400MHz) 

delta ppm:1.43 (9H, s), 3.46 (3H, s), 5.21 (1H, d, J= 6.7Hz). 5.25 (1H, d, J= 6.7Hz), 5.60 (1H, br). 5.66 (1H, br) and 7.02 
(1H, t J= 7.5Hz), 7.13 (1H, d, J= 8.3Hz) 7.24-7.36 (2H, m) 

[0041] 4 Ns of examples of reference and 100mg of N'-screw (alpha-tert-butyloxy carbonylamino-2-methoxy 
METOKISHIKISHI phenylacetyl) octamethylene diamine alpha-tert-butyloxy carbonylamino-2-methoxy 
methoxypheny acetic acids were dissolved in acetonitrile 3ml. and octamethylene diamine 24mg and diethyl 
phosphoryl cyanide 52mg were added under ice-cooling, and it stirred for 2 hours, returning to a room temperature. 
After reaction termination, reduced pressure distilling off of the solvent was carried out chloroform was added and it 
washed in order of 10% citric-acid aqueous solution, saturation brine, a saturation sodium bicarbonate aqueous 
solution, and saturation brine, and after drying an organic layer with magnesium sulfate, reduced pressure distilling off 
of the solvent was carried out The silica gel column chromatography refined residue and N and N'-screw 
(alpha-tert-butyloxy carbonylamino- 2-methoxy METOKISHIKISHI phenylacetyl) octamethylene diamine 89mg was 
obtained. 1 
[0042] White solid-state NMR (CDCI3,400MHz) 
delta ppm:1.1-1.5 (30H, m), 3.11-3.25 (4H, m), 
3.52(6H,s),5.24-5.30(4H,m),5.5-5.6(2H,m),6.^ 

[0043] Example N and N - screw (alpha-amino-2-hydroxy phenylacetyl) octamethylene diamine and 2 
hydrochlorides N and N'-screw (alpha-tert-butyloxy carbonylamino-2-methoxy METOKISHIKISHI phenylacetyl) 
octamethylene diamine 40mg was dissolved in methanol 1ml, and 1ml of hydrogen chloride-methanol solutions was 
added under ice-cooling, and it stirred for 2 hours, returning to a room temperature. Reduced pressure distilling off of 
the solvent was carried out after reaction termination, and the silica gel column chromatography refined residue. 
After adding a hydrogen chloride-2-propanol solution to the obtained fraction, reduced pressure distilling off of the 
solvent was carried out and 27mg of N and N'-screw (alpha-amino-2-hydroxy phenylacetyl) octamethylene diamine 
and 2 hydrochlorides was obtained. 
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[0044] Colorless amorphous NMR (DMSO-d6,400MHz) 

delta ppm:1 .10-1.1 8 (8H, m). 1.30-1.40 (4H, m), 2.98-3.08(2H,m),3.08-3.18(2Hjn).5.00(2H,br 
s)6 84(2HtJ=7.5Hz) ( 6.95(2H.d f J=8.4H2)J.20-7.28(4H f m) ( 8.08(2H,mX8.34(6H.br).10.34(2H r br) 



[Translation done.] 
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[0 0 0 3] 

[ft: 2] 



(I) 




[0004] (5£^<OR', R=\ R 3 *3J:VR**±, 
5 x ^d^V^, ^hp£, 7S/I, T^l>T^y 

fcttNR "T-ifc 0 >. R n lijfcWJBt-F^fcttteaT/i-^^ 
[0 0 0 5] 

[0 0 0 61 J:K*>Etf;Ht> * 9 - KK*t-Wiix"C*5 



iJ-H^fflHI-e-fcSftWS^^filctt (AGE : Ad-v a n 
eed Glycar. ion End Product 

[0007] aK^^r 5— KSJC^iaa'"t?±ia-rsAG 

[0 0 0-8] C^^:^^ 5— KRj£££tt 
»*, #8l»f^SrtlS9^*fi!<!ttMfi^lillliafb 



(3) 



4$Pa¥9 - 4 0 6 2 6 



10 0 0 93 

X&fRttSi&tt^* (2-t Knif.>7s-^7/l-^ 
[0010] 

Lfc«*. nute-aa**: (i) -e* Sftsfci 
[0 0 1 t] -r-c, *&m<r>i$\&.-i&.*. (i) 

y^^S, s e c-^^S, t e r t-^^Si. 
^Vfvug. -f y^v^/wS. ^j^V'^/HS* t e r 
t •• ^v^/ug, ^-=f-i>'AS^(73^^3& i ^-6 <oB:^tft 

Sir!*, * h*fg, = 7n -f V 20 

^n^df^S. yT/^v-g, sec- 

7>=$-^g. t e r t-y*h*v'S, "<:^u d fi'S* 
^y^yf-o^i/li, ^xl-^^'f-a ^v-S. t e r t- 
^^^odrv-s. ^iwu^*i'g^>gHSi$:i~6<7) 

1*7 terna?,?. ^^mm. 

SJ^3?m 2 ~ 7 »T^#yi'*^'*=^Sfc<' % 

H-Z 1 -X-Z 2 — H 

•<?* 3 ft ^fSttJS^I 3 . il&*#Ji;fci±88 

o . «»«■*- 5 r. t tc j; p * A icgMrt- * f £ # * 
[0015] ±teKjt77^*i^-cfflv^n5fiiif£-^ 

SC ( ■ I I ) t?»*ixS<t**tt. 6-7 8 7 5. 

^f«\ 1#P^BS 48-67245 ^§-2t&> #0888 5 2 - 
3 6 6 4 4 *2itlK #B3BS 5 3- 1 3 5 9 5 1 
J. Agric- Food. Cherii. , No . t4 , P. 40 
p 9 6 5 (1 9 7 7) ^«XiScie«t07fftW7fte*fcja: 

c t it £ o X h SMS"*" 5 i 5. 
[0016] fflte-fls:^: (i D 5 

[0 0 17] 
Ht4 I 
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0o i&M.T/^i'^mtit. >^-^>-S. 
v^^^uvS, ^.*-^^5 : -u>S^£^^^S:i~6co 

[0.012] ^p^^Rnta-fis^: en t-t^nsf^ 

(2 - t KB i fV7i.-/l'7MA7 5 V) j^<$li#T 

Ititff 5. -rttfr-b. ^^^Htite-^ (I) «o 

[0013] 

Hi: a] 

R 7 

1 -I - (II) 




[0014] C^WDIi{£!gg£^1"57kBg:gT';ib 
«?. E(i{£!$g&W1ST5yg'e<fc<'.K R", R 7 , 

fciy. A, R, *JJ:t^Y{igfIfEi:[3i:S:»*to) t?^ 
^. (III) 

R 7 

X. ,R" 

(Ha) 




[0 0 18] (3*;tp<DD, E, R'\ R T , R^if 
R^lifltilEtlSJCS^i&ijO) -C^SixSft^ 1 

(ft*. 
IQ 0 1 9] 
[ffc5] 

R 7 

.R a 

(IV) 




[0 0 2 0] OK^D. R'\ R 7 ". R ft K^R" 
[0 0 2 l ] 



5 

lit 6} 




(V) 



[00 2 2] (5t*«OD, R°, R T . R 8 *3«t0 ? R o 

[0 0 2 3] *:«^<DBijSe-^ (I) -C^StlSfk^- 
D'/f-Ai?^* h-^tffil'tin vit 
r o CO ^ -Y - KEltBtt* WS»«»<i*»V v«c , ^^7- 

^r=v^>7» ? y AWlHtS: 0 . 2mMcO?8S'C* 

2. 9%> 2.mM<o«irC'l 7. 2%ifc?Mft5 
<7>(C*tU Wx.»*\ N, N' -if* (a-Tx/-2- 

• 2£Ktfil*; 0. 2mMroj|S'f4 6. 7%. 2mM 
co&g-Cfi 9 2 - 2 %c6pa^fiH*§r* Lfc. 
[0 0 2 4] r<75j;9(c:, ^^wfifffB-ls:*: (D x- 

[0 0 2 5] *%9!^B{il2-^ ( D*t?«Sil8ft* 
SMJfftt£A. MjMFH*. t*R»JStt# 

#Hti€ n HflSJ^piSKS. HBPi!WIS«r jfrAtt* 

HJgJE^Wigffclc J: o T9I £ £ £ Sft* t bftt> * 
*r*«f * - i **-C#, SHE***^^ *t«& 

[0 0 2 6] JfcglBWJiiHE— *25t (I) tSSlXi^ 
(2-fc Kp#->7x=- yi'T-'i'^^T^ V)- 



(4) 9-4 0 6 2 6 

6 

tt, Rtt. y>=f«. 

[0 0 2 7] tfc,-*«W«l»E-iR«; (I) -c-3t£ft 

t T if® $ ft 5 &tt i w mSftWi i> £ * ft 3 . 
[0 0 2 8] :£?8W<7)jffl!£-Ax5£ (I) tgjWW 
10 (2-t KaJf->7i-^7M^7?>') $t J 3?<$(i, 

v -X R gae*3«t.05 S KiRco 2 o<D*«)t*ttasflrtEi-6 

4; < , *ftfccojte^5ittffc<rcf£-£-4a>'ti l '&o-c t>4$*>fc 

[0029] *«wwjiWa-itt« ( r ) 

Sfcffi&ttte^i^ffii-S"**, *5g#]tr;teoTliv';* (Z) 
fcwfb£-**fcttl*?f * (E) #*>fls£**nvnx*r 
20 ffifflLT 4>iv\ 

[00 3 01 #3SWWJffl?S— «b£ <D t'i$Jx5^ 
(2-t h'nif5/7iS^7/l'W?>') ^^CfriaJt 

«ar. pia^j, A^tAfl. iR3W, aw*. a 
mm. &.M**at Lx&at/3»>^ttimamz.vc^ 

30 -rs^^-C'tSo 

[00 3 1 ] *0>S#*l4at* t * 5 

fin. (*:S, gttwj J; o tltfe^ 5 ^5 

[0032] *js'ww#iiE— «a ( i ) -e*£ft*te& 

**^.K3W4 U-C!effl-r**S-. 0. 0 5W/V%~5 
[0 0 3 3] *rr. *8«»HIIE-IB* (i) -c-^^ft 

fctt<b«fi«a*ffl^-c'*jfeu J: •) p^-r^ ^ tic J: *) 

[0 0 3 4] 
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[0 0 3 5] 

#3f #] 1 

*y ^/kr^^r t K 1 5 g f 1 ^1 5 0m I 

1©WU 7kftTt->W V ifyuxf yu7 ^23. 5 
m 1 , &.V^X*9 P a ^ ^/t^ f/Vi- 1 0 - 3ml 

W«#Ufco R«»T«, Rtf«*fc*2«£*BMb* 

v/^yXT^rt K2 0. 4 g SrWfc. 
[0 0 3 6] 

NMR (CDC 1 mi 2 7 0 M H z ) 
5 p p m : 3 . 5 2 ( 3 H, . s ) , 5 . 3 1 ( 2 H, 
s) , 7. 00-7. 1 5 (Iff,' m) , 7. 2 2(1 
H, d, J =7 9Hz), 7. 4 5-7. 6 0 (1 
H, m) . 7. 85 (1H, dd, J=7. 4 H z 
2 . 0 H 2 ) , 10. 5 1 (1H, br d , J = 1 
0 H z ) 

[0 0 3 7] #%fW2 

SK7^^^A2 0. 2 g * isT^it-Tby **4. 

4 3gft*7 5mii:«»U 2-> 
yX7^7t' K 1 0 g COm^ /— ^7 5 m 1 f^ffS5r*PX. 

5 0°CT* 2 B RUM* Lfc 0 KJfc»T«* Sfit^W 1 / 2 

/u) t^y|^:/7. 4g^r?#/io 
[0 0 3 8] e&i»st 

NMR (DMSO-drt, 4 0 0MHz) 

6 p pm : 3. 3 6 (3H, s) , 5. 1 8 (2H, 
s),5. 20(1H, s), 6, 9 6-7. 0 4 (1 
H. m) . 7- 09 (1H, d, J ?= 8 - 2 Hz) , 
7. 25 (1H, dd, J=7. 6Hz, 1. 6H 

z) . 7. 2 8- 7. 3 6 (1 H, m) , 8. 0 6 (1 
H, br s) , 10. 68 (1H, br s) 
[0 0 3 9] #%f*J3 

a - t e r t -:/^/U*a r ->#/i'#-^7 ^ / - 2 

5- (2-;* v'?*— A*) t^h-O 

4- 0 g Zfrgkit-f-b D $ A 2- 02g^*40mlil 

2K£KK3l. 9m 1 SrWlXL, «fauft<*S*"^» 



; 5 ) 4#F^¥9 - 4 0 6 2 6 

8 

j0xt<O*?, Hxf/U7;y3, 24ml£~^S£v ? 
t _ 4 „ o 6 g «r»ix.S fft"C l 0 WJJH* L?to S 

— {CTfllSi-L, a - t e r t ■ -•/^•/U*=^C/*^#--^ 
7*^ y - 2 h h^rv'7-*^/uBlFK3. 6 5 g 

10 [0 0 4 0] gfe7 ; e/U77^ 

NMR (CDC I * 1 1 4 0 OMH z) 

6 p p m 1 . 4 3 ( 9 H, s ) , 3 4 6 ( 3 H. 

s), 5. 21 (1H, d, J = 6, 7Hz) , 5.. 2 

5 (1H, d, J = 6 7Hz) . 5 6 0 (1 H. b 

1 ) f 5 . 6 6 ( 1 H, b f ) , .7 0 2 tlH, t, 

J =7. 5Hz), 7. 13 (1H, d, J =8. 3H 
z) 7. 2 4- 7. 3 6 (2H, m) 
[004 1] #%f?l4 

N, N* ' -tr* (a - t e r t --f*fi\>it*is1l**''&~ 
/u) f^^f^v?7^ 

a - t e r t 5 y - 2 - > 

h^v-y b^rv^^-z^^l 0 Om g SrTir h y 
/U3.m 1 *»TW?^^y'7^2 
4m -^xf-/^^* !l ^'>7 - K 5 2 m g ^0^., 

30 JE«SUfc. «*S:*>y 1t¥frl3y J*?w b 

— l^TttfilU N, N' (a-tert-^^ 
^*->*/w.sKr./ur ^ 2-^ 

xx/v7tfM ^^f-uyy7i>8 9m g ^r^# 
[0 0 4 2] dfiisii* 

NMR (CDCIm, 4 0 0MHz.) 

6 p p m : 1 - 1 — 1. 5 (3 OH, m), 3. 11 
-3. 25 (4H; m) , 3. 52 (6H, s) , 5. 

2 4-5. 3 0 (4H, m) . 5. 5-5- 6 (2H, 
40 m) , 6. 0-6, 1 (2 H* m) , 6. 2-6. 3 

(2H # . m) r 6.. 9 8-7.. 06 (2H, m) , 7., 
0 7-7. 14 (2.H, m) . 7. 20-7. 35 (4 
H, m) 

[0043] ni&m 

N, N* -tT^ (a-75/-2-tKn**>7*^ 

Tir^/u) 3r2 9 t^-ts^isT ^ > • 2&6§ifi 

N, N' -tT^ (a - t e r t -t/^;**^/^- 

t^^/f uy^7^4 0mgS-^/-^lm 



(6) 



»ffl*P9-4 0 6 2 6 



7mg£*#fc 0 

[004 41 167^^77^ ' 
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*NMR (DMSO-dn, 4 0 0MHz) 

6 p pm : 1 - 10-1- 18 (8H, m) , 1-3 
0-1. 40 (4H, m) , 2- 9 8-3. 0 8 (2 
H, m) , 3. 08-3. 18 (2H, m) , 5. 00 
(2H.br s ) , 6 ■ 8 4 ( 2 H, t , J = 7 - 5 
Hz) , 6. 95 (2H, d, J«8. 4Hz) , 7^ 
20-7, 28 (4H, m) , 8. 08 (2H, m) , 
8. 34 (6H. b r) . 10. 34 (2H, br) 



(5l)Tnt.Ci. rt 

A 6 1 K 31/165 

31/215 
C 0 7 C 229/34 
231/02 
271/10 
// A 2 3 1 1/29 
C 0 7 C 47/575 



AC v 
ADD 
AAA 



.9450 -4H 



F I 

A 6 1 K 31/165 

31/215 

C 0 7 C 229/34 
231/02 
271/10 
A 2 3 L 1/29 
C 0 7 C 47/575 



AC V 
ADD 
AAA 



fi»!RPB.|cftWfi:ft»Ti»aSiS2583 



